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Pabouas nporpamma yuebnoit nucrumnuasl «OJ1. 12 Xumusa» pazpaboTaHa Ha OCHOBE MpPUKa3a
MunucrepctBa npocsenieHus PO or 18 mas 2023 r. Ne 371 «O06 yrBepkaenun ¢eaepaabHOi
0o0pa3oBaTeNbHON MPOrpaMMbl  CpEIHEro o0Iero oOpa3oBaHMs», MpUKaza MUHHCTEPCTBA
npoceemennss PO ot 12 abrycra 2022 r. Ne 732 «O BHeceHHMM W3MEHEHUH B (eaepaabHbIit
rOCyJapCTBEHHBIN 00pa3oBaTEeNbHBIN CTAHAAPT CPEIHETO OOIIET0 00pa30BaHMsI, YTBEPIKICHHBIN
npukazoM MuHucTepcTBa oOpa3zoBanus M Hayku P® ot 17 mas 2012 r. Ne 413» u mpukasa
MunucrepctBa mnpocsemieHuss P® ot 24.08.2022 Ne 762 «O6 yrBepxkaenuu I[lopsiaka
OpraHM3alMl U OCYIIECTBICHHUS O0pa30BaTENbHOM JESATENBHOCTH MO 00pa30BaTEIbHBIM
porpaMMaM CpeHEro NpoQecCuoHaTbHOTO 00Pa30BaAHUY.

Opranuszanus-pazpadorunk: CI16 I'BIIOY «Komnemx «KpacHocenbCKuii»
Pa3padorunk: Copokuna T.B., npenogaBarteins.

PACCMOTPEHO U OAOBPEHO

Ha 3acenannn MK CII6 I'BITIOY «Komnemxk «KpacHocenbckuii»

IIpotokomn Ne oT 2024 1.
IIpencenarens MK H.B. MenBeneBa




COJEP)KAHUE

OO0mast xapakTepucTiKa padodeit mporpaMmsbl 00111e00pa30BaTENBHON TUCIIUTUTHHEI
CrtpykTypa u conepkanue o0meo0pa3oBaTeIbHON TUCITUTLIAHBI
YcnoBus peanu3amnuu mporpaMMbl 001eo0pa3oBaTeIbHON TUCITUTUTHHBI

KOHTpOHB 1 OLICHKA pPE3YyJIbTaTOB OCBOCHU A O6H.I€O6p830BaTeJ'IBHOﬁ AU CHUITIIMHBI



1. OO6mas xapakrepucTika padodeil mporpaMMsl 00111e00pa30BaTENbHON TUCIIUITITHHBI

1.1. MecTo AMCHUIJIMHBI B  CTPYKTYPe OCHOBHOW  mpodeccuoHaJbHOI
0o0pa3oBaTeIbHOI MPOrpaMMbI

O6meo6pazoBarenpHas aucnurumaa OJ1.12 Xumus usydaercs Ha 0a30BOM ypOBHE B
o0mieoOpa3oBaTelbHOM ~ LUKJIE  y4yeOHOro  IUIaHa  OCHOBHOM  mpodecCHOHAIBHOM
00pa3oBaTesbHOI MPOrpamMMbl IO CHEUATBHOCTH

09.02.07 UudopmanmoHHbIe CUCTEMBI U IPOTPAMMHUPOBAHKE (TIPOTPAMMHUCT)

1.2. lleau 1 nJIaHUpyeMble Pe3yJabTAThl 0CBOCHUS M CIAIIJINHbI

1.2.1. equ u 33724 AUCHUILIMHBI

dopMHUpOBaHUE Yy CTYACHTOB MPEACTABICHUS O XHUMHUYECKOM COCTaBISIOLICH
€CTeCTBEHHO-HAYYHOW KApTUHBI MHpAa KaK OCHOBBI NPUHATHS PEIICHWH B J>KU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYAIIMIX, OTBETCTBEHHOTO IMOBEJCHUS B IIPUPOJHON Cpefe.

3agaum JUCHMINJIMHBI:

1) chopmupoBaTh MOHUMaHKHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX MPOIECCOB U
ABJICHUM B OKpYXalolled Cpene, LEJIOCTHOW Hay4YHOW KapTHHBI MHUpPa, B3aWMOCBS3U U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTAaBIATH (OPMYIIBI HEOPTaHWYECKUX U OPTaHMYECKUX BEIIECTB,
YpaBHEHUS XUMHUYECKHX peakluil, OOBSACHATh HMX CMBICH, HHTEPIPETUPOBATH pPE3YyIbTAThI
XUMHYECKHX IKCTIEPUMEHTOB,

3) chopMupoBaTh HaBBIKH MPOBEACHUS MPOCTEUIINX XUMHUYECKHX HKCIIEPUMEHTAIbHBIX
UCCIIEIOBaHUM ¢ coOirofieHreM TMpaBuil Oe3omacHOro oOpalleHus ¢ BeUlecTBaMH U
1a060paTOPHBIM 000PYIOBAHHEM;

4) pa3BUTh YMEHHS UCIIOIB30BAaTh HHPOPMAIIMIO XUMHUECKOTO XapaKTepa U3 PasIMIHbIX
HUCTOYHUKOB;

5) chopmupoBaTh yMEHHUS NPOTHO3UPOBATH TIOCIEACTBUS CBOCH JESITEIBHOCTH H
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB,;

6) chopMupoBaTh MMOHMMaHHE 3HAYMMOCTH JIOCTHIKCHHH XUMHUYECKOW HAYKH H
TEXHOJIOTUH JUI Pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOM cep.

1.2.2. [Inanupyemble pe3yJibTAThl OCBOEHHSI 0011e00Pa30BaTEJIbHON TUCUUILIUHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Oco0oe 3Hauenue nucuuiuinHa umeet npu popmuposannu OK u I1K:



Koan

HHaHpreMble PE3yJbTAThI 0OCBOCHUA TUCIHUIIJINMHBI

HaMMeHOBaHHe
¢popmupyembIx O0mme JlucuunmHapHbIe
KOMIIeTeHIN
OK 01. B yacT TPpy/10BOr0o BOCHIUTAHUS: - BIQACTh CHUCTEMOW XWMHYCCKUX 3HAHWHA, KOTOpas BKJIIOYACT:
Bri6upats - TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH | OCHOBOIIOJIATAIONINE TOHATHS (XUMHUYECKHM AJIEMEHT, aTOM, DJICKTPOHHAS
CIIOCOOBI MacTepCTBa, TPYIOII00UE; 000J104YKa aToma, s-, p-, 0-3JIeKTPOHHBIC OpPOUTAIM ATOMOB, HOH, MOJICKYJIa,
pelIeHus 3a1a4 -  TOTOBHOCTh K aKTHUBHOM JICSITECIBHOCTH | BAJICHTHOCTb, DJICKTPOOTPUIIATEILHOCTh, CTEIICHh OKHCIICHUS, XUMUYECKas
npo(heCcCHOHANIBH | TEXHOJIOTHYECKOM Hu COIIMAJIBHOM | CBSI3b, MOJIb, MOJIApHAs Macca, MOJISIPHBIA OOBEM, YIJIIEPOJHBIN CKeEJeT,
O IEATENIbHOCTH | HAIPaBIEHHOCTH, CIIOCOOHOCTh HMHULIMUPOBATH, | (GYHKIMOHANBbHAS TPYIIA, PAAUKAI, U30MEPUSI, U30MEPbI, TOMOJIOTUYECKUI
NPUMCHHUTEIBHO | TUIAHUPOBATh W CAMOCTOSITCNILHO BBITIONHATE | PSA, TOMOJIOTH,  YIJIEBOJOPOABI, KHCIOPOJA- ¥  a30TCOJACpIKAIIUe
K pa3JInuYHbIM TaKylo JAesITebHOCTD; COeUHEHMS, OMOJOTMYECKH aKTHBHBbIE BellecTBa (YIJIEBOABI, >KHUPHI,
KOHTEKCTaM - HUHTEpEC K Pa3ITUYIHBIM cdepam | OeiKr), MOHOMED, TOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC
po¢eCCHOHAIBHON JEATEIHHOCTH, COCIMHCHMS, KPUCTAUIMYECKAs PEIICTKA, THUIBI XHUMHYECKUX PpeaKIui
OnJiajieHMe YHHBEPCAJIbHBIMH Y4Ye€OHBIMH | (OKHCIMTEIBHO-BOCCTAHOBHUTEIBHBIC, AK30-U DHIOTEPMUYECKHE, PEaKIHH

NMO3HABATEJIbHBIMU J1€HCTBUAMM:

a) 0a30Bble JIOTHYECKHUE JIeliCTBUSI:

- CaMOCTOSITEIIbHO (dhopMynupoBarthb u
aKTyaJIM3UpOBaTh MPOOJIEMy, paccCMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATb CYHIGCTBGHHLIﬁ IMPpU3HAK WU
OCHOBaHUS JUIS CpPaBHEHUS, KIACCH(PUKAIUU U
0000IIICHHS;

- ONpeAeNaTh Lelu JeATEIbHOCTH, 3a7aBaTh
mapaMeETphl U KPUTCPHUU UX JOCTUIKCHUSA,

- BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEYUS B
paccMaTpruBACMBIX SABJICHUAX,

- BHOCUTh KOPPEKTHBbI B JIESITEIBHOCTb,
OIICHUBATh COOTBCTCTBHUE PCE3YIbTATOB LECIIAM,
OLICHUBATh PUCKHU IMOCIEICTBHUI 1€ATEIbHOCTH;

- pa3BUBATH KpC€aTuBHOC MBIIIJICHUEC npu
pElIeHNH KU3HEHHBIX MPoOIeM

0) 0a3oBbIe HCCJIEN0BATEIbCKHUE IeHCTBUS:

HMOHHOTO oOMeHa), pacTBop, JIEKTPOJIMTHI, HEBJICKTPOJIUTHI,
UIEKTPOIUTUYECKAs]  AUCCOLMALUS,  OKUCIUTENIb,  BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKOM pEaKLUH, XUMHYECKOE PaBHOBECHUE), TEOPUH U
3aKOHBI (TEOpHs] XMMHMUYECKOTO CTPOEHHUS OpraHMYecKux BemecTB A.M.
BytnepoBa, Teopus 3IEKTPOIUTHYECKON IUCCOLMALNHU, MEPUOINYECKUI
3akoH JI.MI. MenneneeBa, 3aKOH COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH SI3BIK XMMHHU, (aKTOJIOIMUYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, IIOJYYeHMH M 0€30lacHOM HCIIOJIb30BAHMM  Ba)KHEHUIINX
HEOPraHMYECKUX M OPraHMYECKHUX BEIIECTB B OBITY U INPaKTHUYECKOH
JESITeIbHOCTH YEIIOBEKa;

- YMETb BBIABIATH XapaKTEpHbIE NPU3HAKKM M B3aMMOCBA3b H3YYECHHBIX
HOHSITI/Ifl, MMPUMCHATH COOTBETCTBYIOIIUC ITOHATUA TP OIMUCAHUHN CTPOCHUA
U CBOMCTB HEOPraHMYECKUX U OPraHUYECKHUX BEILECTB U UX IPEBPAICHUN;

BBISIBJIATD B3aNMOCBA3b XUMHUYECKUX 3HAaHUH C IIOHATUAMU n
OpCeACTABICHUAMU APYTHUX CCTCCTBCHHOHAYYHBIX MIPECAMETOB,
-  YMCETb HCIOJb30BATh HAMMCHOBAHUA XHMHUUYCCKHX COG}II/IHGHI/Iﬁ

MCKIAYHAPOAHOTO COHO3a TCOpCTH‘lCCKOfI )51 HpPIKJ'IaI[HDfI XUMHUHUN H
TPUBHUAJIIGHBIC Ha3BaHUIA BaXHEHIIINX BEISCTB (STHHGH, allCTHJICH,




- BJIAJIETh HaBBIKAMH y4eOHO-
HCCIIEIOBATEIBCKON U TIPOCKTHOM IESITeIbHOCTH,
HaBBIKaMU pa3perieHus mpooiem;

- BBIABJIATH HpI/I‘II/IHHO'CHCI[CTBeHHBIC CBA3HN U
aKTyaJIM3UPOBaTh 3a/iady, BBIIBUTATh THIIOTE3Y
cec peHleHI/IS'I, HaXOIUThb apFYMGHTBI JJIs
JI0Ka3aTeJIbCTBA CBOMX YTBEPXKICHUH, 3a/1aBaTh
[1apaMeTpbl U KPUTEPUU PELICHUS,

- QHAJIM3UPOBATH IMOJYYCHHBIC B XOJC PELICHHUS
3a1a4u pe3y.HLTaTBI, KpI/ITI/I‘-IeCKI/I OLICHUBATh UX
JOCTOBEPHOCTh, IPOrHO3UPOBATh H3MCHCHHE B
HOBBIX YCJIOBI/ISIX;

- YMETh MEPCHOCHUTH 3HAHUS B MO3HABATEIBHYIO
1 TIPAKTHYECKYIO 00J1aCTH KHU3HEICATCIbHOCTH,

- yMETh HMHTEIPUPOBATh 3HAHWS W3 PAa3HBIX
MpeAMETHBIX 00JIaCTeH;

- BBIABMTaTb  HOBBIE  WJIEH,
OpI/IFI/IHaJH)HI)Ie IIoaAXOabl N pemeHI/m;
- CIIOCOOHOCTH UX MCIIOIL30BAHUS B
MO3HABATEIBHON U COIUAILHOM MIPAKTUKE

npeajiaraTb

ruepud, ¢enon, Gopmanbaerui, YKCycHas KUCIIOTa, INIMIMH, yrapHbII
ra3, YIJICKUCIBIM Ta3, aMMHUaK, TallleHas W3BeCTb, HEralleHas HU3BECTb,
MUThEBAsl COJa U JPYTuX), COCTaBIATh (POPMYJbl HEOPraHUYECKUX U
OpPTaHMYECKUX BEIIECTB, YPABHCHHUS XUMUYCCKUX pPEaKIUi, OOBSICHATh UX
CMBICJ; MOATBEPXKIAaTh XapaKTEpHbIE XHMHUYECKHE CBOWCTBA BEILECTB
COOTBETCTBYIOIIMMH  AJKCIIEPUMEHTAMH M 3alHUCSIMU  ypaBHEHHI
XUMHYECKHUX PEaKIIHii;

- YMETh YCTAHABJIMBATh MPUHAIJICKHOCTh U3YyYEHHBIX HEOPTraHUYECKHUX M

OPraHMYECKHUX BCILECTB K OINpEACICHHBIM KiaccaM W TpyINIaM
COCIMHEHMM, XapaKTepU30BaTh HX COCTAaB M BaXXHEHIIUE CBOMCTBA,
ONpeNeNiATh  BHUIBl  XMMHUYECKMX CBsi3el  (KOBaJIeHTHas, HOHHas,

METaAJIJIMYECCKad, BOIIOpOI[Haﬂ), TUIIBI KPUCTAJTINIMYCCKUX PCIICTOK BCIICCTB,
KJ1accu(UIUpPOBaTh XMMUYECKUE PEAKLIUY;

- chopMupOBaTh TPEICTABICHHUS: O XUMHUYECKOH COCTaBIISIFOIICH
€CTeCTBEHHOHAYYHOH KapTHHBI MUpPA, POJIM XUMHUHM B NO3HAHUM SIBICHUN
npupoasl, B (OPMHPOBAHUH MBINUICHUS W KYJIbTYpPHl JHYHOCTH, €€
(YHKIMOHATBHOM ~ IPaMOTHOCTH,  HEOOXOIUMOM  Juii  pelleHHs
MPAKTUYCCKUX 3adad M OSKOJOIMYCCKU 000CHOBAHHOI'O OTHOIIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOJHON Cpelie;

- YMETh HPOBOJUTH PACUEThl [0 XUMHUYECKUM (popMysiaM M ypaBHEHMSIM
XUMHNYECKUX peaKHI/Iﬁ C HUCIIO0JIBb30BaHHUEM (1)I/I3I/I‘ICCKI/IX BCJIMYHUH,
XapaKTepU3YIOIUX BEIECTBA ¢ KOJIMYECTBEHHON CTOPOHBI: Macchl, 00bemMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOJIb30BATh
CHUCTEMHBIE XMMHUYECKUE 3HAHUA I NPUHATHSA PELIEHUN B KOHKPETHBIX
JKMU3HCHHBIX CUTYallHAX, CBA3AHHBIX C BEHNICCTBAMU U UX IPUMCHCHHUEM

OK 02.
Ocy1iecTBISTh
MOWCK, aHAJIU3 U
UHTEPIIPETAIHIO
uH(popMaluuy,
HE00X0IuMOMH
JUTSL BBITTOJTHCHUS
3a/1a4y
poeCCHOHAIbH

B o6s1acTH IEHHOCTH HAYYHOI'O MO3HAHUS:

- c(OPMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKd M OOILIECTBEHHOM NpPaKTHKH,
OCHOBAHHOTO Ha Janore KYJIbTYD,
CIIOCOOCTBYIOIETO OCO3HAHUIO CBOETO MecTa B
MOJINKYJIbTYPHOM MHPE;

- COBEPLIECHCTBOBAHUE
YUTATEIbCKON  KYJIBTYphI

SI3BLIKOBOU "
KaK CpeACTBA

- yMEThb IUIAHUPOBAaTh M  BBHIMOJHATh XHUMHYECKUH OKCIEPUMEHT
(mpeBpailieHusi OpPraHMYECKUX BEIIECTB MpPHU HArpeBaHUU, IOIYYCHHE
STWJIEHA U U3y4YEHHE €ro CBOICTB, KAUECTBEHHBIE PEAKI[MU HA aJIbJIETH/IbI,
Kpaxmall, YKCYCHYIO KHCIOTY; NeHarypauus OeIKOB MpH HarpeBaHUH,
LBETHbIE peakluUu OEJIKOB; TMPOBOJAUTH pEaKUUHd HOHHOTO OOMeHa,
ONpEAEIATh CpeAy BOJHBIX pPACTBOPOB, KA4YECTBEHHBIE pEaKLUUU Ha
cynb(dar-, kapOboHaT- W XJOPUI-aHUOHBI, Ha KAaTHOH aMMOHUS; peliaTh
JKCIIEpUMEHTaNbHbIe 3a1aun mo TemMaMm "Meramiel" u "Hemeramnsl") B
COOTBETCTBUM C TpaBWJIAMH TEXHUKU O€30MAaCHOCTH MpHU OOpalleHUuu C




ou
JIETEILHOCTH.

B3aUMOJCHCTBHS MEXIYy JIIOABMH U IO3HAHHA
MHUpa;
- OCO3HaHHWE IICHHOCTH HAyYHOH JESTEIbHOCTH,

FOTOBHOCTh  OCYIIECTBJISITh  MPOCKTHYIO U
HCCIIEIOBATENBCKYIO JeSITeNIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIIE;

OBJlaleHHe YHMBEpPCAJIbHBIMH  Y4eOHBIMHU

NMO3HABATEJIbHBIMU /1€HCTBUAMM:

B) pabora ¢ ungopmanmei:

- BJIQJIETh HABBIKAMH MOJY4YeHHUS HHPOpPMALUU
U3 MUCTOYHUKOB PA3HBIX TUIOB, CAMOCTOSITEILHO
OCYILIECTBIIATh IIOUCK, AHATIU3, CUCTEMATU3ALUIO
U UHTepIpeTanui0 HHQOpMAMKU Pa3IHUUHBIX
BUJIOB U ()OPM IIPEICTABICHHUS;

- CO3/1aBaTh TEKCTHl B PAa3IU4YHBIX (hopmarax c
Y4€TOM Ha3HayeHHs] MHQPOpMaluu U LEJIEBOU
ayTUTOPUH, BbIOWpas ONTUMaIbHYIO (opMy
MMpCACTABJICHUA U BU3YaJIU3alllH;

- OHCHHUBATb JOCTOBCPHOCTH, JICTUTUMHOCTDH
uH(pOpMallUK, €€ COOTBETCTBUE MPABOBBIM U
MOPAIbHO-ITUYECKUM HOPMaM;

- UCIONB30BaTh CpeACTBa MHGOPMAIMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTHH B pPEeIICHUHN

KOTHUTHUBHBIX, KOMMYHUKATUBHBIX u
OpraHn3allOHHBIX 3aga4 C CO6J'IIOI[CHI/IGM
Tpe60BaHPII>i SpPTOHOMUKH, TCXHHUKHU

0€30MacCHOCTH, TUTHEHBI, pecypcocOepeKeHus,
NPaBOBBIX M ATUYECKMX  HOpPM,  HOPM
nH(pOpPMaIIMOHHOM 0€30MMaCHOCTH;

- BJIaJIeTh HaBbIKAMH PACTIO3HABAHMS U 3AIIUTHI
nH(popManuu, THPOPMAIMOHHOM 0e30acHOCTH
JIMYHOCTH,

BEIIECTBAMH U J1a00paTOPHBIM 000pyI0BaHUEM; IPECTABIIATh PE3YIbTAThI
XMMHAYECKOTO  JKcllepuMeHTa B (opme  3ammcu  ypaBHEHHH
COOTBETCTBYIOLMX peakUui ¥ (OpMyIupoBaTh BHIBOJbl HAa OCHOBE 3THX
pe3yJIbTaTOB;

- YMeTb AaHAJIU3UPOBaThb XHUMHUYECKYI0 HH(POPMALUIO, IOJIy4aeMylO W3
pa3HBIX UCTOYHUKOB (CpeACTB MaccoBOW MH(popMarmu, cetb VHTepHET U
Apyrue);

- BJaaCTb OCHOBHBIMHM MCTOAAMU HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKMX  sABJICHMH  (HAOJMIOZECHHME, U3MEpEHHUe,  SKCIEPUMEHT,
MOJICJIMPOBAHUE);

- YMETh IPOBOJUTH PACUEThl 110 XUMHUYECKUM (POpMyJaM M YpaBHEHUSIM
XUMHNYCCKUX peaKHI/Iﬁ C HUCII0JIb30BaHHUEM (1)I/I3I/I‘-ICCKI/IX BCJIMYHUH,
XapaKTepU3YIOIUX BELIECTBA ¢ KOJIMYECTBEHHON CTOPOHBI: Macchl, 00bemMa
(HOpMallbHbIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIIOJIb30BATh
CHCTEMHbIE XUMHUYECKUE 3HAHUSA AJIS NPUHATHUS PELICHUN B KOHKPETHBIX
JKU3HCHHBIX CUTYyallHUAX, CBA3AaHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

OK 04. Paborars
B KOJUIEKTUBE U

- T'OTOBHOCTH K CaMOpPa3BUTHUIO,
CaMOCTOATCIBHOCTHU U CaMOOITPEACIICHUIO,

- yMETb IUIAHUPOBaTb M  BBIINOJIHATH XMMHWYECKUH OKCIEPUMEHT
(mpeBpallleHusi OpPraHMYECKHUX BEIIECTB NpPHU HArpeBaHUU, IOIYy4YEeHHE




KOMaH[e, -OBJIaJICHUE HaBbIKAMU y4eOHO- | ITHJIEHA U U3Y4YEHUE €ro CBOWCTB, KAUECTBEHHbIE PEAKLIMU HA aJIbJETUbI,
3P PEeKTHBHO HCCIIEIOBATENBCKOM, MPOEKTHOW M COLHMAIBHOW | KpaXMal, YKCYCHYIO KHCJIOTY; JeHarypanus O€JIKOB NpU HarpeBaHuH,
B3aUMOJICHCTBOB | J€ATEIBHOCTH; LBETHbIE peakUuuu O€JIKOB; IPOBOJUTH pEAKLMM HOHHOIO OOMEHa,
aTh ¢ Kojuteramy, | OBiaageHue YHHBEPCAJBHBIMH | ONIPEJEISTh CPENy BOJHBIX pacTBOPOB, KAUECTBEHHBbIE pEaKIMM Ha
PYKOBOJICTBOM, KOMMYHUKATUBHBIMU /1efiCTBUSIMM: cynbdar-, kapOOHAT- U XJIOPUA-AaHUOHBI, HA KaTHOH AMMOHMS; pellaTh
KJINEHTAMH. 0) coBMecTHasl 1eSITeJIbHOCTD! JKCIIEpUMEHTaIbHBIE 3a7auu no TtemaMm "Meramisl" n "Hemeramnsl") B

- TIOHUMAaTh M MCIIOJIb30BaTh IPEUMYIIECTBA | COOTBETCTBUM C IpPAaBUIAMU TEXHUKU O€30IIaCHOCTH IpU OOpAIlEeHUUu C

KOMaHIHOW ¥ UHIAMBHUyaTbHOI paboThI; BELIECTBAMU U JJAOOPaTOPHBIM 000PYAOBAHUEM; IIPEICTABIAT PE3YIbTATHI

- IPUHUMATh LI€JIM COBMECTHOH JEATEIbHOCTH, | XMMUYECKOIO  JKCIepuMeHTa B (opme  3amMcu  ypaBHEHHH

OpPTraHU30BBIBaTh U KOOPAMHUPOBATH JEHCTBHUS | COOTBETCTBYIOIIUX PEAaKUMHA M (POPMYTHUpOBaTh BHIBOJBI HAa OCHOBE 3THX

0 €€ JTOCTM)KEHUIO: COCTaBJIATh IIaH JACUCTBUH, | pe3yIbTaToB

pacnpenensarb poiaud € YYETOM  MHEHHM

YYaCTHUKOB 00cyX/1aTh pe3yJbTaTh

COBMECTHOH paboThI;

- KOOPJAMHMPOBAaTH M BBIIOJHATH paboTy B

YCIIOBUSIX ~ pEAJbHOrO,  BUPTYaJIbHOTO U

KOMOHMHUPOBAaHHOI'O B3aUMOJIECHCTBUS;

- OCYIIECTBJISITh IO3UTUBHOE CTPAaTErMUECKOe

MIOBE/ICHUE B Pa3JIMUHBIX CUTYalUsX, IPOSIBIIATH

TBOPYECTBO " BOOOpakeHue, OBITH

WHUIIMATHBHBIM

Osnapnenue YHHUBEPCAJIbHBIMH

PeryJisiTHBHBIMH 1eHCTBUSIMU:

r) NpuHATHE cefsi M APYTUX JIOJIeii:

- TMpPUHAMATh MOTHBBI WM apTyMEHTHI JPYTHX

JIIOJEH NIpU aHAIIN3€ PE3YJIbTAaTOB JIEATENBHOCTH;

- IpuU3HaBaTb CBOE NPaBO U MPaBO JPYTUX

JIIOZICH Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUD C

MIO3ULIMH IPYrOro YEJIOBEKa,
OK 07. B o6s1acTH 3K010IrM4YeCKOr0 BOCIIUTAHHUSA: - chopMHpOBaTH MpPEJICTABICHUS: O XHUMHYECKOM COCTaBIISIOLICH
CopeiicTBoBaTh | - CPOPMUPOBAHHOCTH SKOJIOTUUECKON KYIbTYpPHI, | €CTECTBEHHOHAYUYHON KapTHHBI MHUpA, POJIM XMMUU B TO3HAHWM SBIICHUI
COXPaHEHHUIO [IOHUMaHHE BIIUSTHUS COLMAJIBHO- | IPUPOJBI, B (OPMUPOBAHUHM MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€
OKpY’Karolen SKOHOMHMYECKHX TMPOLECCOB HAa COCTOSHUE | QYHKIMOHAIBHONM  IPaMOTHOCTH,  HEOOXOIMMOM Ui peleHus




Cpenbl,
pecypcocOepexe
HUIO,

3P PEeKTHBHO
JIEUCTBOBATE B
Ype3BbIYANHBIX
CUTYalUsX.

MPUPOJHON M COLMAIBHOM CpeIbl, OCO3HAHUE
IJ100aJIbHOTO Xapaxkrepa 3KOJIOTUYECKUX
npobem;

- IUIAHUPOBAHHUE U OCYLIECTBIICHUE JCHCTBUMN B
OKpY’Karollled cpefie Ha OCHOBE 3HAHUA LieJiel
YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;

AKTUBHOE HENPUATHE JEHUCTBUM, MPUHOCSIINX
BpEIl OKPYXAKOUIEH Cpeae;

- YMEHHE IMPOTHO3UPOBATh HEOIATONMPHUITHBIC
JKOJIOTUYECKHE MOCIEACTBUS
MpeANPUHUMAEMBIX JIEUCTBUM, NpPEeIOTBPAIATh
UX;

- pacimpeHue OIbITa JIeATEIbHOCTH
3KOJIOTMYECKOM HAIIPaBJICHHOCTH;

- OBJIaJICHUE HaBbIKaMH y4eOHO-
HCCIIEIOBATENIBCKOM, MPOEKTHON U COMAIIBHOM
JeSATEIbHOCTH;

MPAKTUYECKUX 3a/ad M DKOJOTUYECKM OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO U MPUPOJIHOM CPEJIE;

- YMETh COOJII0/IaTh MIPABHIIA IKOJIOTUYECKH 11eJIeCO00Pa3HOro MOBEICHUS B
OBITY U TPYIOBOHW ACSITEILHOCTH B IIENSX COXPAHEHUS CBOETO 3JI0POBbS U
OKpY>Karollled MPUPOJHON Cpebl; YUUTHIBATh OMACHOCTh BO3JIEHCTBUSA Ha
YKUBBIE OPraHU3Mbl OMPEICIICHHBIX BEIIECTB, TOHUMAasi CMBICI MMOKa3aTels
npeiebHON JOMYCTUMON KOHIIEHTPAIUH

IIK 5.1 Cobupats UC-XOIHBIC JaHHBIC JJIs Pa3pabOTKU MPOCKTHOW JOKYMEHTAIIMN Ha WH-(DOPMALIMOHHYIO CUCTEMY.
[1K 10.1. O6pabaTbiBaTh CTATUYECKUMA U JUHAMUYECKUN WH(GOPMAIIMOHHBIN KOHTEHT.
I1K 10.2. Pa3zpabarbiBaTh TEXHUYECKHUE TOKYMEHTHI JIJIs1 yIIpaBIEeHU HHPOPMAIIMOHHBIMU PECYpCaMH.




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIHUATLIMHBI

«XHUMUSA»

2.1. O0beM QMCHUILIMHBI K BHAbI YUeOHOI padoThl

Bua yueOHoii padoThI

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 80
B T.4.

OcHoBHOe coJep:kaHue 72
BT. 4..

TeopeTudeckoe o0ydeHue 38
MPAKTUYECKHUE 3aHITUS 24
nabopaTOPHBIE 3aHATHS 10
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Colep:KaHne 6
MPUKJIAJTHOI0 MOIYJIfA)

BT. U..

TeopeTudecKkoe o0ydeHue 2
IIPAKTUYECKUE 3aHATUS 4
IIpoMeskyTouHasi aTTecTalUs (3a4eT) 2




2.2. TemaTnyecKkMii IJIAH U COAEPKAHME JUCHUILIHHBI

HanmenoBanmne | Copep:kanue y4eOHOro Mmarepuaja (0CHOBHOe M NPo¢ecCHOHATbHO-OPUEHTHPOBAHHOE), O0bem | @opmupyembie
pa3aesioB U TeM JIJadopaTopHbIe U NPAKTHYECKHE 3aHATHS, IPUKJIATHOI MOAYJIb 4acoB KOMIIETEeHI[MH
1 2 3 4

OcHoOBHOE coepKaHue 36
Pasznes 1. OcHOBBI cTPOEHNS BelleCTBA 8
Tema 1.1. OcHoOBHOe co/iep:KaHue 4 OK 01
Crpoenue atoMoB | Teopernueckoe o0ydeHHe 2
XUMUHCCKUX 1.CoBpeMeHHast MOJeb CTpoeHUst aroma. CHMBOJMYECKHH S3bIK XUMHH. XHUMHUYECKHUI
SJICMCHTOB 1 3JIEMEHT. DJICKTpOHHAast KOoHpUryparus atroma. Kinaccupukamnus XUMHUYECKHX 3JIEMEHTOB (S-,
fipupoaa p-, d-3nemenThi). BasenTHOCTS. BanieHTHBIE 3JIEKTPOHBL. 2
XUMHICCKOU 2.Buibl XUMHYECKOM CBsI3M (KOBAJICHTHAs, MOHHAS, METAIUINYECKAs, BOJOPOIHAS) H CIIOCOOBI
CBs3H ee 00pa3oBaHus DJIEKTPOHHAS IPUPOIA XMMUUECKOM CBSI3H. DIEKTPOOTPHLATEILHOCTS.

I[pakTuyeckune 3aHATUS 2

II13 Nel Pemenue 3agaHuii Ha HCIOJL30BAHHC XMMHYECKOM CHMBOJIMKH W Ha3BaHUN

COCIMHEHUN 10 HOMEHKJIAType MEXIYHAapOJHOIO COK3a TEOPETHUECKOW M MPUKIATHOU

XUMUM U TPUBHAIBHBIX HA3BAaHUHM IS COCTABJICHHUS XUMHUYECKUX (OPMYJ JIBYXaTOMHBIX

coeuHeHUH (OKCUIOB, CYIb(GUIOB, TUAPUIOB U T.II.) U IPYTUX HEOPTAHHMUECKUX COCTUHEHUM 2

OTJENbHBIX KiaccoB. [IpakThueckue 3amaHus HAa YCTAHOBJIECHUE CBSI3U MEXKIY CTPOCHUEM

aTOMOB XHMMHYECKUX D3JEMEHTOB W NEPUOJUYECKUM HM3MEHEHHEM CBOWCTB XHWMHMUYECKHX

AJIEMEHTOB M MX COCIMHEHU B COOTBETCTBHH C MOJIOKEHHEM [leproanyecKkoil CUCTEMBI.
Tema 1.2. OcHOBHOe coep:kaHue 4 OK 01
[Tepronpnyeckuii | [pakTHvecKue 3aHATHUS 4 OK 02
EI;?thllef{i[iﬁtgia I3 Ne2llepuomnyeckas cucrtemMa XumMHdeckux dnemeHToB [[.M. MenneneeBa. ®@usnveckwuii

cMmbicn Ilepuonnueckoro 3akona /.M. MenneneeBa. 3aKOHOMEPHOCTH HM3MEHEHHUsI CBOWCTB

XUMHUYECKHUX AJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUH C

MOJIOKEHUEM XUMHUYECKOTro aneMmeHta B llepuoguueckoit cucteme. MUpOBO33peHUECKOE U

Hay4dHoe 3HadeHue [lepnoanueckoro 3akona JI.11. Menneneesa. [Iporuoss! /.M. Menneneesa. 4

OTKpBITHE HOBBIX XUMHUYECKHUX JIEMEHTOB.

Pemenne mNpakTHUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUM Ha XapaKTEpHU3aLHUIo
XUMHYECKUX JJIEMEHTOB «Merammnueckue / HEMETaJUINYECKue CBONCTBA,
ANIEKTPOOTPUIATEIBHOCTh XUMHUYECKHX JJIEMEHTOB B COOTBETCTBHHM C WX DJIEKTPOHHBIM




CTPOCHHEM U TIOJO)KCHHEM B TIEPHOJUYECKONW CHCTEeME XHUMHUYeCKHX d3jieMeHToB JI.M.
MeunneneeBa»

Pazjnen 2. Xumuueckue peakuumn 10
Tema 2.1. Tumsr OcHoBHOe coJep:kaHue 4 OK 01
XUMHYECKHX Teopernueckoe o0yuenue 2
peakuui 1.Knaccudukanus v THIIBI XUMHUYECKUX PEAKLIUH ¢ y4acTHEM HEOPTaHUYECKHX BEILECTB.
CocraBieHne ypaBHEHUH peakIuii COeTUHEHNUs, Pa3I0KEeHUs, 3aMEIICHHs, OOMEHa, B T.4.
peaxiuil TOpeHus, OKHCIIEHUS-BOCCTAHOBJICHHUS.
2.YpaBHEHHsI OKUCIIEHUsI-BOccTaHOBNIeHHsI. CTeneHb oKucieHus. OKUCIUTENb U 2
BOCCTaHOBUTENb. COCTaBICHHUE U YPAaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHii
METOJIOM 3JIEKTPOHHOTr0 Oananca. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMU B IPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHECITEIbHOCTH OPraHU3MOB
IIpakTHyeckue 3aHATHSA 2
I3 Ne3 KomnmyectBeHHBbIE OTHOIIEHHS B XUMHUA. OCHOBHBIE KOJHMYECTBEHHBIC 3aKOHBI B
XUMHUHM M pacueThl MO YPaBHEHHUSIM XHMHUYECKUX peakiuil. Monb Kak eIMHHIIa KOJIMYeCTBa
BelecTBa. MousspHas Macca. 3aKOHBI COXPAHEHUSI MAacChl M SHEPruu. 3akOoH ABOrajapo. 2
Monsipablii 00beM ra3oB. OTHOCHTENbHAs IUIOTHOCTh Ta30B. PacueTsl Mo ypaBHEHHSIM
XUMHUYECKHX pEaKIUil C HUCIOJb30BaHUEM Macchl, 00beMa (HOpMaJIbHbIE YCJIOBMSI) ra3os,
KOJINYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coJep:kaHue OK 01
DNEKTPOINTHYECKA | TeopeTHUECKOE 00y IeHHe 2 OK 04
A ANCCOIMAIIMA U ] Teopust  3MEKTPONMTHYECKONH — auccouManui. MOHBL  DJEKTPOIMTHI, HEDIEKTPOJIHUTHI.
MOHHBI OOMEH Peakuuu nonHoro odmena. CoctaBieHue peakiuii HOHHOrO 0OMEHa IMyTeM COCTaBJICHHS UX 2
MOJTHBIX M COKPAIICHHBIX MOHHBIX ypaBHEHWH. KHCIIOTHO-OCHOBHBIE peakiuu. 3aJaHus Ha
COCTaBJICHUE HOHHBIX PeaKLni
JlabopaTropHble 3aHATHUS 2
JIPNel “Tumnbl XUMHUYECKUX peakuii”.
HccnenoBanue THIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00pa3yIOLINXCs BEIIECTB) U 9
MPU3HAKOB XUMUYECKUX peakiuii. [[poBeseHne peakiuii HOHHOro 0OMeHa, orpeieeHe
Cpezibl BOJHBIX PACTBOPOB. 3a/laHMsI HA COCTABJICHNE HOHHBIX peaKIUil
Paznea 3. CTpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BEIECTB 18
Tema 3.1. OcHoBHOE coaepKaHue 4 OK 01




Knaccudukanus,
HOMEHKJIaTypa
CTpOEHHE
HEOPraHu4YeCKux
BEILECTB

TeopeaneCRoe oﬁyqe}me

1.Ilpeamer Heopranuyeckoi xumun. Knaccudukarus Heopranndeckux Bemiects. IIpocteie n
Cl10XkHbIE BellecTBa. OCHOBHBIE KJIACChl CII0KHBIX BELIECTB (OKCU/bI, THIPOKCHIbI, KUCIIOTHI,
COJIN).

2.B3auMOCBsI3b HEOPTaHWYECKHUX BEIIECTB. ATpEraTHbIC COCTOSIHHSI BEIIECTBA.
Kpucrannunueckue u amopgHbie BelecTBa. TUIIbI KPUCTAIUIMYECKUX PEIIETOK (aTOMHas,
MOJICKYJISIpHAs, HIOHHAs, METAJUTNYecKas). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT
TUIIA KPUCTAJUIMYECKOM PEIIETKH. 3aBUCUMOCTh XUMUYECKOM aKTUBHOCTH BEILIECTB OT BUJIA
XUMHUYECKOHN CBSI3U M THUNA KPUCTATNYECKOH permeTku. [IpuunHbpl MHOrooOpasus BEIecTB

IIpakTH4yeckue 3aHATHS

II3Ne4Homenknatypa HEeOpraHMUECKUX BEIIECTB: Ha3BaHHE BEIECTBA UCXO/IS U3 UX
XUMHYECKON (POPMYITBI MM COCTABICHNE XUMUYECKOH (DOPMYJIIBI UCXO/Is1 U3 Ha3BAaHHS
BeniecTBa 1o mexxaynapoanoit (MIOITAK) unu TpuBHanbHOM HOMEHKIATYDE.

Pemenne mnpakTtuyeckux 3ajaHuil MO Kilaccu(UKAMKM, HOMEHKJIAType M XUMHUYECKUM
dbopMynaM HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB (YrapHbI ra3, yrJIEKUCIbII ras,
aMMHakK, raiieHasi W3BECTb, HETralleHas H3BECTb, IUThEBAs COJAa M JPYruX): Ha3bIBaTh U
COCTaBIATH GOPMYIIbI XUMUYECKUX BELIECTB, ONPEALNIATh MPUHAIICKHOCTD K Kiaccy.
Hcrounnku xuMu4eckoil napopmaimu (cpeicTB MmaccoBoii mH(popmaium, cetb HTepHeT n
npyrue). [louck nndopmannu no Ha3BaHUAM, UIEHTHDUKATOPAM, CTPYKTYPHBIM (hopMynam

OK 02
IIK...

Tema 3.2. dusnko-
XUMHAYECKHE
CBOICTBa
HEOPTraHUYECKUX
BEISCTB

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme

1.Merannsl. O6ume ¢pu3znveckue U XMMHUYECKUe CBOMCTBa MeTaioB. CrocoObl MOTydeHus.
3HaueHUe METAIJIOB W HEMETaNIOB B NPUPOJE U IKU3HENEATEIbHOCTH 4YEJIOBEKa M
OpraHU3MOB.

2.Koppo3us METayuIoB: BUIBI KOPPO3HH, CIIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3HUH

3.Hemerammer. OOmue ¢u3nyecKkue W XUMHUYECKHE CBOWCTBA HEMETAIOB. THIHYHEIC
cBorictBa HeMeTaiwios IV— VII rpymm.

4 Knaccudukanuss 1 HOMEHKJIaTypa coequHeHM HeMeTramioB. KpyroBopoTsl OMOreHHBIX
AJIEMEHTOB B PUPOJE

5.XuMun4eckue cBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHJIOB,
TUAPOKCUOB, KUCIIOT, COJIEH U Ap.).

6.3aKOHOMEPHOCTH B M3MEHEHNHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCIMHEHUH,
BBICIIMX OKCHUJIOB U THAPOKCHJIOB

OK 01
OK 02
IIK...




IIpakTHyeckne 3aHATHSA 2

II3Ne5 CocraBnenue ypaBHEHUH XMMHYECKHX PEAKIUA C YYaCTHEM IPOCTBIX M CIOKHBIX

HEOPraHWYECKUX BELIECTB: METAUIOB M HEMETAJUIOB; OKCHUAOB METAIUIOB, HEMETAIIIOB H

aM(OTEpHBIX 3JIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAaHUI U aM(OTEPHBIX TUIAPOKCUIIOB;

HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLUX UX CBOMCTBA. 2

PemeHne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETHMYECKUX 3aJaHUU HAa CBOMCTBA, COCTaB,

nojy4yeHrue u 0e30MacHOe HCIOJIb30BaHNE BAKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY U

MIPAKTUYECKON NEeATEIbHOCTH YEIOBEKa
Tema 3.3. OcHoBHOe coJep:xkaHue 6 OK 01
Unentudukauns | TeopeTnueckoe oGydenue 2 OK 02
HCOPraHM4ICCKUX Wnertudukanus HEOPraHnIeCKUX BEIECTB ¢ UCIOJIb30BAHUEM UX (PHU3UKO-XUMUYIECKUX OK 04
BCILICCTB CBOWCTB, XapaKTEPHBIX KAYeCTBEHHBIX peakunii. KauecTBeHHbIEC peaknu Ha Cyib(art-, 2

KapOOHAT- U XJIOPU-AaHUOHBI, HA KATHOH aMMOHHUS

JlaGopaTopHble 3aHATHSA 2

JIPNe2 «MnenTudukanys HEOPraHMYECKNX BEIIECTB.

Pemienne skcriepuMEHTaIbHBIX 33J1a4 110 XUMHYECKUM CBOMCTBAM METAJJIOB M HEMETAJUIOB,

I10 PaCIIO3HABAHUIO U ITOJYYEHUIO COCUHEHUN METANIOB 1 HEMETAJUIOB. 9

WUnentudukanuss HEOPraHMYECKUX BEIIECTB C HCIONb30BAHHEM HX (PUIUKO-XUMHYECKHUX

CBOMCTB, XapaKTEpHBIX KAdyeCTBEHHbIX peakiuil. KauecTBeHHblEe peakiuu Ha cyiabQart-,

KapOOHAT- U XJIOPU-aHHOHBI, HA KATHOH aMMOHHUS
KonTtposbnas Croii

BOMCTBA HEOPraHUYECKHUX BELIECTB 2

pabora 1

2 cemecTp
Paznen 4. CTpoeHne ¥ CBOMCTBA OPraHU4eCKUX BellecTB 46
Tema 4.1. OcHoBHOE coaepKaHue 6 OK 01
Knaccudukanus, | Teoperuueckoe o0y4enue 4 IIK...
CTpOCHHE 1 1.IlosiBaeHME U pa3BUTHE OPraHUYECKON XUMHMHU Kak Hayku. [IpeaMeTr opraHnuecKkoi XuMuu.
HOMEHKJIaTypa MecTo 1 3HaUE€HHE OPraHUYECKON XUMUHU B CUCTEME €CTECTBEHHBIX HayK. XUMHUUYECKOE
OpPraHUYECKUX CTPOEHHE KaK NOPSAJOK COEANHEHNS aTOMOB B MOJIEKYJIE COTJIACHO UX BAJIEGHTHOCTH. 4
BEIIIECTB OCHOBHBIE TIOJIOKEHUST TEOPUU XUMUYECKOTO CTPOCHHSI OPTaHMYECKUX coequHeHnid A.M.

BytnepoBa. YriepoaHblii CKEIET OPraHU4eCKON MOJIEKYJIBI. 3AaBUCUMOCTH CBOMCTB BEIIECTB
OT XMMHYECKOI0 CTPOEHUS MOJIeKyJl. M3omepus u uzomepsl.




2.Ilonstue o pynkunoHanbHoM rpynne. Paaukan. [IpuHiuns! kiaccupukaluu OpraHuyecKux
coequHeHU. MexyHapo/iHas HOMEHKJIATypa W NPUHLUIB HOMEHKJIATYpbl OpPraHMYeCKUX
coenuHeHuil. IlonsTue 00 a3zorcoaepkKalluX COEAMHEHUSX, OMOJOIMYECKH aKTHUBHBIX
BellecTBax (yrieBojaax, J>KUpax, Oelkax M Jp.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHHIX
(MOHOMeEp, MOJNMEpP, CTPYKTYPHOE 3BEHO)

IIpakTnyeckue 3aHATHS

II3Ne6HomeHkIaTypa OpraHWYECKUX COSAMHEHUN OTIENBHBIX KIAcCOB (HACHIIICHHEIE,
HEHACBHIIICHHbIE U apOMaTHYECKHUE YTJIEBOJOPOJIbI, CIUPTHI, (EHOIBI, allbJETU]Ibl, KETOHBI,
KapOOHOBBIC KUCIOTHI  Jip.) CocTaBlieHUE TMOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (hopmyi
OpPraHMYECKUX BEILIECTB OTJEIbHBIX KJIACCOB, UCIIONIb3Ys UX Ha3BaHUS MO CHCTEMAaTUYECKOU U
TPUBUAIBHON HOMEHKJIATYpe (3THJICH, alleTHIICH, TITHIepUH, PeHo, popmanbaerun, ykcycHast
KHUCTIOTa, THUIMH). PacueTsl mpocTteifmelt GopMyabl OpraHMYECKON MOJEKYIbI, UCXOIS W3
AJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsoiicTBa
OpPTaHHYECKUX
COCIMHCHUI

OcHoBHOE CoacpKaHue

12

TeopeaneCKoe oﬁyqenne

1. ®Ou3uKo-XUMHYECKHE CBOMCTBA OPraHUYECKHX COCAUHEHUW  OTACNBbHBIX  KJIACCOB
(ocobeHHOCTH KIacCU(pUKALKUU M HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTUYECKUU psAl U
obmas Qopmyna; wuzomepus; (QUINICCKUE CBOHCTBA; XWMHUYCCKHE CBOHCTBA; CIIOCOOBI
HOJy4YeHHUs):

MpeeNibHbIE YTIIEBOJOPOALI (aJIKaHBl W IMKJIOANKaHbI). [OpeHMe MeTaHa Kak OJWH U3
OCHOBHBIX HMCTOYHHKOB TEIUIa B TMPOMBIIUIEHHOCTH U ObITy. CBOICTBa MPHUPOIHBIX
YTJIEBOAOPOJOB, HAX0XKICHUE B MPUPOJE U TPUMEHEHUE aJTKAHOB;

2.HemnpeenbHbIe (AIKeHBI, ATKUHBI U aJIKaJIMeHbl) U apOMaTUYECKUe YTraeBoAopoabl. ['opeHue
alleTHJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHH JIJI1 CBAPKH M PE3KH METAJIOB

3.KHCIIOPOACOAEPIKaIINE COeAUHEHHs (CIIUPTHI U (EHOJbI, KapOOHOBBIE KUCIOTHI U A(UPHI,
aNbJeTUIbl U KETOHBI, >KHUpBI, yrieBoAbl). lIpakTHueckoe NpUMEHEHHE STUIIEHIJIUKOJIS,
IIIMLEepuHa, (heHoma.

4 IlpumeHenue ¢opMmanbaeruaa, aneTalbIerusia, yKCYCHOM KHUCIOThl. Mbula Kak COJH
BBICHIMX KapOOHOBBIX KHCJIOT. Moolue cBOCTBa MbLIa

5.A30Tconepkale coeuHeHUsI (aMUHBl 1 aMUHOKHUCIIOTHI, OelkH). BpicOKkOMOeKysipHbIe
COEMHEHUs (CUHTETHYEeCKHE U OMOJIOTHYECKU-aKTUBHBIE). MOHOMEp, MOJIUMED, CTPYKTYpHOE
3BeHO. [Tommmepu3anust STUIIEHa KaK OCHOBHOE HAIIPABJICHHE €r0 MCIIOJIb30BaHMSL.
6.]'eneTnueckas cBA3b MEX/1y KJIACCAMU OPTaHUYECKUX COeIMHEHUN

OK 01
OK 02
OK 04
IIK...




HpaKaneCRne 3aHATHSA

II3Ne7 CgoiicTBa OpPraHMYECKUX COCIMHEHMHA OTIEIBHBIX KJIAcCOB (TpHBHAIbHAS W
MEXIYHApOHAasS HOMEHKIIATypa, XUMHUYECKUE CBOMCTBA, CIIOCOOBI MONYYCHHUS): MPEACIbHBIC
(anmkaHbI ¥ LMKIJIOAJIKAHbI), HETIPeAeNbHbIC (AJIKEHbI, ATKUHBI U aJIKaJUEHbI) U apOMaTHUYECKHe
YIIAEBOIOPOABI, CIUPTHI U (EHOIIBI, KAPOOHOBBIE KUCIOTHI M (UPHI, aTbJACTHAB U KETOHBI,
aMUHBl U AMHHOKHCJIOTHI, BBICOKOMOJICKYJISIPHbIE COEIMHEHUs. 3aJaHus Ha COCTaBJICHHE
YpaBHEHUN XUMUYECKUX PEAKUUNA C y4aCTHEM OpPraHMYECKHMX BEHIECTB Ha OCHOBAHMM HX
COCTaBa U CTPOCHHUS

II3Ne8 CocraBnenue cxem peakiuid (B TOM 4YHCIE IO TPEAJIOKCHHBIM IEOYKaM
MPEBPAIICHH), XapaKTEPU3YIONIUX XHWMHUUYECKHE CBOMCTBA OPraHUYECKUX COCIUHECHUI
OTJIENbHBIX KJIACCOB, CIOCOOBI MX TMOJYYEHHUS M Ha3BaHUE OPraHUYECKHX COCIUHEHHH I10
TPUBHUAIILHON WJIM MEXIYHAPOJHON CUCTEMAaTHYECKON HOMEHKJIIATYype.

Pemienne nmpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/JaHHI HA CBOWMCTBA OPTraHUYECKUX
COE€IUHEHMH OTACIbHBIX KJIAaCCOB

JlaGoparopHasi pabora

JIPNe3“IIpeBpaiieHusi OpraHMYECKUX BEIIECTB PU HarpeBaHUH'".
[TonydyeHue 3TuiI€HAa M W3yY€HHE €ro CBOMCTB. MoJenupoBaHUE MOJIEKYJ] M XUMHUYECKUX
IPEBpALCHUH Ha IPUMEPE ITaHa, STUICHA, aleTUIICHA U JIp.

Tema 4.3.
Nnentuduxanus
OpraHUYECKUX
BEIIECTB, UX
3HAYEHHUE U
MIPUMEHEHUE B
OLITOBOH U
MIPOU3BOJCTBEHHOMN
NESITENLHOCTH
YyeJIOBEeKa

OcHoBHOE CoAEpKaHue

TeopeTuquKoe oﬁyqelme

1.buooprannyeckue coenuHeHus. IlpumeHenne u Ouonoruyeckas poJib  YIJIEBOAOB.
OxkucneHue yrieBoJOB — MCTOYHUK SHEPrHUM XUBBIX OpraHu3MoB. OOnacTv NpUMEHEHUs
amMuHOKHUCNOT. [TpeBpatienust 6eKoB MMIM B oprann3Me. bruonornueckue GyHKIMHM OETKOB.
2.buonornueckne (GYHKIUHA XUPOB. Poib OpraHmyeckold XHUMHH B pEIICHHH IMPOOIeM
IHIIEBOI 6€30MacCHOCTH

3.Ponp  opraHmyeckoil XMMHUU B peEIICHHH TMPOOJIEM HHEPreTHYecKoil 0e30macHOCTH, B
pPasBUTHM MEAMLUHBI, CO3JAaHUM HOBBIX MAaTE€pHUajoB, HOBBIX HMCTOYHUKOB DSHEPTHH
(ampTEepHATUBHBIE HCTOYHUKH SHEPTHUN).

5.0nacHOCTh BO3JEHCTBHMSI Ha KMBBIE OpPraHM3MBl OPTaHUYECKUX BEIIECTB OTJENbHBIX
KJ1acCOB (YTJIEBOIOPOIBI, CIUPTHI, (PEHOITBI, XJIOPOPTaHUYECKHE TPOU3BOIHBIC, ANBICTUIBI U
JIp.), CMBICII TOKA3aTesIsl MPeIebHO TOMYCTUMOM KOHIICHTPALUU

JlaGopaTopHble 3aHATHSA

OK 01
OK 02
OK 04
IIK...




JIPNed: “Unentudukanuss OpraHMIeCKUX COSTUHEHUN OTACIbHBIX KIacCOB”

Wnertudukanus OpraHMYECKUX COCTUHEHUHN OTIENBbHBIX KJIAcCOB (HAa MpUMEpE allbJeTHU/IOB,
KpaxMmaya, YKCYCHOH KHUCIIOTBI, OCJIIKOB M T.I.) C UCIOJIb30BaHWEM HX (HHU3UKO-XUMUUYCCKUX
CBOWMCTB W XapaKTEPHBIX KAUeCTBEHHBIX peakuuid. [leHarypaius Oenka Mpu HarpeBaHUU.
I[BeTHble peakiuu OenkoB. BO3HMKHOBEHHE aHAIMTHYECKOTO CHUTHAjda C TOYKH 3pPEHUS
XUMUYECKUX TPOLECCOB MpH MPOTEKAHWHM KAYECTBEHHOM pEaKIUH, TO3BOJISIOIICH
UICHTU(OUIIMPOBATH MIPEIOKEHHBIC OPTaHUYECKIE BEIIECTBA

Konrponnas CTpyKTypa U CBOICTBA OPraHUYECKHUX BEILECTB
pabora 2 PYKTYP p
Pasnen 5 KuHeruyeckue W TepMOJUHAMUYECKHE 3aKOHOMEPHOCTH MNPOTEKAHUA XHMHYECKHX

peaxuuii

Tema 5.1Cxopoctb
XUMHNYCCKUX
peaKkuuid.
XUMHYECKOe
paBHOBECHE

OcHOBHOe coep:KaHue OK 01
OK 02
IIK...

Teopernueckoe o0yuenue

1.CkopocTh peakiyu, €€ 3aBHCHUMOCTb OT Pa3iM4YHbIX (PAaKTOPOB: MPUPOJBI PEArHpPYOIINX

BEIECTB, KOHIIEHTPAIlMM PEarupyroIluX BELIECTB, TEMIIEPATypbl U IUIOMAAN PEAKLIMOHHOU

MOBEPXHOCTU. TersoBeie 3PGEKThl XUMHUUYECKHX peakiuil. DK30- U SHJIOTEPMHYECKUE,

peaKkIuu.

2.00patiMOCTh peaknuid. XUMHUYECKOEe PABHOBECHE W €ro CMENICHHE I0J] JICHCTBHEM

pa3iauuHbIX (PAKTOPOB (KOHIIEHTpALMS PEareHTOB WM NPOAYKTOB pPEaKIuH, JaBlICHUE,

TeMIeparypa) Uil CO3/laHUsl ONTHUMAJIbHBIX YCJIOBUN MPOTEKAHMUSI XMMUYECKHX MPOIECCOB.

ITpuniun Jle Hlarense

IIpakTHYeckne 3aHATHA OK 01

I3 NeOPemieHre nMpakTHKO-OPUSHTUPOBAHHBIX 3a/IaHUI Ha aHAMHM3 (aKTOPOB, BIHMSIOIINX Ha OK 02

U3MEHEHHE CKOPOCTM XMMHMYECKOM peaklud, B T.4. C MO3UIUN D3KOJOTHYECKH IIK...

11eJ1eCO00Pa3HOro MOBEIECHUS B OBITY U TPYAOBOM AEATENBHOCTH B LENIAX COXPAHEHHs CBOETO
310pOBBS U OKPYXKAIOILEH IIPUPOTHON CPEIBI.

Pemenne npakTUKO-OpUEHTHPOBAHHBIX 3aJlaHN Ha MpuMeHeHne npuHnuna Jle-llarense s
HaXO’KJICHWs HAaIPaBJICHUs CMEIEHHUs] paBHOBECHSI XMMUYECKON peaklnu 1 aHajau3 (GakTopoB,




BJIMAIOIIUX HA CMCIICHNEC XUMHUYECKOI'O PaBHOBECH A

Paznea 6. PacTBopsI
Tema 6.1. OcHoOBHOe cojiep:KaHue 2 OK 01
Hownstre o Teopernueckoe ody4eHue OK 02
pacTBopax 1.PactBopeHne Kak (U3MKO-XMMHUYECKMM mpouecc. PactBopbl. CrocoObl MPUTOTOBICHHS OK 07
pactBopoB. PacTtBoprMocTh. MaccoBasi 10l pacTBOPEHHOTO BelecTBa. CMBICT MMOKa3aTess IIK...
IPENENBHO JOIMYCTUMON KOHUEHTPAMM M €r0 MCIIOJb30BAHME B OLEHKE DKOJIOTHYECKON
0€30MaCHOCTH.
2.IlpaBuia 5KOJIOTUYECKH LIENECO0OPA3HOrO OBEACHHS B OBITY M TPYJIOBOH IEATEIBHOCTH B 4
LENAX COXPAHEHUS CBOErO0 3J0POBbS M OKPYXKAIOUIEH NPMPOJHON CpEIbl; OMACHOCTh
BO3/ICHCTBHS HA )KMBBIEC OPraHU3MbI OIIPEICIEHHBIX BELIECTB.
3.Pelenue MpaKTUKO-OPMEHTUPOBAHHBIX PACUETHBIX 3aJaHUM HA PACTBOPKI, UCHONb3YEMBIE B
OBITOBOM M MIPOM3BOJICTBEHHOM JIEATENBLHOCTH YEI0BEKA
Tema 6.2. OCHOBHOE coiepsKaHue 2 OK 01
Hccnenosanue JlaGopaTopHble 3aHATHS 2 OK 02
CBOMCTB PACTBOPOB | JTP Ne5«IIpuroToBIeHHE PACTBOPOBY. OK 04
[IpuroToBneHne pacTBOPOB 3adaHHOW (MaccoBOM, %) KOHIEHTpaluu (C TPAKTUKO- 5 1IK...
OPUEHTHPOBAHHBIMU BOIIPOCAMH) M OIPEEIEHHE CPEIbI BOJHBIX PACTBOPOB.
Penienue 3a1a4 Ha IPUTOTOBJIEHHE PACTBOPOB
KonTtposbnas .
pagora 3 KuHeTHUECKIE M TEPMOJINHAMUYECKUE 3aKOHOMEPHOCTH TPOTEKAHMS XMMUYECKUX PEAKIINI 2
ITpodeccHOHANLHO-OPHEHTHPOBAHHOE COIEPKAHMe (COAepPKAHNE NPUKJIATHOTO MOLYJIs)
Pa3nea 7. Xumusi B GbITY H IPOM3BOACTBEHHOI IeATEJbHOCTH YeJ0BeKa OK 01
Xumus B OBITY B (OcHOBHOE cO/lepsKaHue OK 02
IPOU3BO/ICTBEHHOM
P A Teopernueckoe o0yueHue 2 OK 04
NEATEILHOCTH — = = OK 07
yeroBeKa Hogelilue JOCTHKEHUS XMMHYECKOM HAyKH UM XMMHYECKON TEXHOJIOTMM. POIlb XMMHH B
00€CIeYeHNH DKOJIOTUYECKON, JHEPreTUYECKOM W THMIIEBOM OE30MaCHOCTH, Pa3sBUTHH IIK...
MenuuuHel. [lpaBmia mHOMCKa W aHauM3a XHMUYECKOW HH(OpPMalUM M3 pasIM4YHbIX 2

UCTOYHUKOB (Hay4yHas M y4yeOHO-Hay4yHas JMTepaTypa, CpeAcTBa MaccoBO MH(popMaiuu,
cetb VIHTEpHeT)




IIpakTnyeckue 3aHATHS

II3NelOllonck M aHaiM3 KEHCOB O NMPUMEHEHWHM XHMHYECKHX BEIIECTB M TEXHOJOTHUH C
yueToM Oyaymied mpoecCHOHANBHON NEATEIHHOCTH M0 TeMaM: BaKHEWUIINE CTPOUTEIThHBIE
MaTepHaybl, KOHCTPYKIIMOHHBIC MaTepHasbl, KPacKH, CTEKJIO, KepamMHKa, MaTepHaJbl IS

AJIEKTPOHUKHU, HAHOMATEPHAJIbl, TEKCTHJIbHbIE BOJIOKHA, HCTOYHUKH YHEPTUU, OPTaHUYECKUE U 4
MUHEpaJIbHBIC YA0OPEHUS, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUSI.

3amura: IlpeacraBieHue pe3ynbTaTOB peHICHUS KeHCOB B (opMe MHUHHU-IOKIAAa C
Mpe3eHTalne

IIpome:xxyTouHasi aTTecTanus 1Mo JUCHUIINHE (324eT) 2

Bcero

80




3. YCJIOBUS PEAJIM3ALIMU TIPOTPAMMBI OBIIIEOBPA3OBATEJBLHON
ANCIUITINHBI

3.1. TpeOoBaHMsA K MMHUMAJILHOMY MaTEePHAJbHO-TEXHUYECKOMY 00ecnedyeHHI0

Jis peanmzanuyu MpOrpamMMbl TUCIHMIUIMHBI JOJDKHBI OBITH MPEIYCMOTPEHBI CIETYIOLIHIE

CIIelMaJIbHbIE TIOMCIICHMs: YYeOHbI KaOWHET XUMHUUM W/WIM Y4eOHOW XUMHUYECKOH
1abopaToOpUH.

Ob6opynoBanue  y4eOHOro ka0uHera  (HarJsiAHbIE nocoous): HaOOpbI
[IAPOCTEP>KHEBBIX MOJIEJICH MOJIEKYJI, MOJEIN KPUCTAUTNYECKUX PEIIETOK, KOJUIEKIIUU TPOCTHIX
U CJIOKHBIX BEIIECTB W/WJIM KOJUICKIUU IOJMMEPOB; KOJUICKIIUS TOPHBIX MOPOJ U MUHEPAJIOB,
tabmuia Meneneesa, nuppoBbie 00pa3oBaTebHBIC PECYPCHI.

TexHnuyeckue cpeacTBa 00y4YeHHsI: KOMIBIOTEp C YCTPOHCTBAMH BOCHPOHM3BEICHUS
3BYKa, MYJIbTUMEINA-TIPOCKTOP C SKPAHOM.

OobopynoBanue jgadoparopuu U padoYUX MecT JaOOpPaTOPMU: MEH3YpPKH, MUIETKU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYTIbI, IPEIMETHBIE U MOKPOBHBIE CTEKIIA, MIIAHIIECTHI
JUISL KamnelbHBIX peakiuii, ¢umpTpoBaibHas Oymara, MPOMBIBATIKU, CTEKISIHHBbIE HPOOMPKH,
pEe3WHOBBIE MPOOKU, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKISHHBIC TIaJOYKU, IITATHUBBI IS
POOUPOK; MEPHBIC MIJIMHIPHI, BOPOHKU CTEKJISHHBIC, BOPOHKH JICTUTCILHBIC [IINHIPUICCKUE
(50-100 mut), cTynmku ¢ eCTHKOM, GappopoBbIe YAIIKH, MUAHIETHI, PHUIBTPHl OyMaXKHbIC, BaTa,
MapJisi, 4acoBBbIE CTEKJA, JJIEKTPOIUIMTKH, JIaODOpaTOpHBIE INTATHBBI, CHUPTOBBIE TOPEIKH,
CIHMYKH, TPUOOp JJIsl TIOIYYEHHUs ra30B (WM MPOOHMPKA ¢ Ta300TBOAHON TPyOKOif), AepiKaTesn
JUTsl IPOOUPOK, CKIISIHKH ISl XpaHEHHsI pEaKTUBOB, pa3/IaTOYHbIE JTOTKH; XUMUYECKUE CTaKaHbI
(50, 100 u 200 mu1); mmareny; TUHIETHI; TUTEIbHBIC IIMIIIBI; CEKYHIOMEPHI (TaliMepbl), MEpHBIE
npobupku (Ha 10-20 mur) u mepHbie KoyObl (25, 50, 100 u 200 mi), BomsHas Oans (Wiu
TEPMOCTaT), CTEKJISHHBIC MAaJOYKHU;, KOHMYECKHWe KojiObl anms tutpoBanus (50 u 100 mum);
WHAWKATOPHBIE TOJOCKUA JJs ompeneneHus pH u craHgapTHas WHIUKATOpHAs IIIKaja;
YHUBEpCaIbHBbIA UHAMKATOP; nuneTku Ha 1, 10, 50 mut (mm no3atopst Ha 1, 5 u 10 mut), OropeTku
JUISl TATPOBAHUA, MeauIIMHCKUE mmpuiibl Ha 100—150 mut, mabopaTtopHbie W/UU aHATTUTUYECKUE
Bechl, pH-MeTpsI, cymmibHbIN 1IKad, U ap. 1abopaTopHOE 000PYI0BaHUE.

3.2. UupopmannoHHOe odecnedeHne peajn3alui NporpaMMbl

1. lNabpuensa, O. C. Xumus. 10 knacc. bazoseiit yposens : yueonuk / O. C.
["abpuensn. — 8-e uzn, crepeorun. — Mocksa : JIpoga, 2020. — 191c.
JlonoJiHUTeIbHASA JINTepaTypa:

1. Pocun, W.B. Xumusa. VYueOHMK W 3aJaYHUK . I CPEIHETO
npodeccuonansHoro obpazosanusi / U. B. Pocun, JI. JI. Tomuna, C. H. ConoBbeB. —
MockBa :  WznmarensctBo  IOpaiir, 2023.— 420c.—  (IIpodeccuonanbHOe
obpazoBanme). —  ISBN 978-5-9916-6011-2. —  Tekct : dNEKTPOHHBIA  //
OO6pazoBarenpHast mwiatdopma Opaiit [caiiT]. —
URL.: https://urait.ru/bcode/512022 (mata oopamienwus: 27.04.2023

2. Xumus. 3aJa4HMK : yueOHOe MocoOue JUIsl cpeaHero npodecCHOHaTLHOTO
obpazoBanusi / 1O. A. JlebeneB [u nap.]; mom oOmei pemakuuein I'. H. daneeBa. —
MockBa :  MzmarensctBo  IOpaiit, 2023.— 236c¢c.—  (IIpodeccuonanpHoe
obpazoBanme). —  ISBN 978-5-9916-7786-8. —  Tekct : dneKTpoHHBIA  //
OO6pazoBarenpHast mwiatdopma Opaiit [caiiT]. —

URL.: https://urait.ru/bcode/513091 (mata oopamenwus: 27.04.2023).
DJIEKTPOHHBII pecypc:

1. AHn¢unorenoBa, 1. B. Xumus : yueOHUK U TPAKTUKYM JJIs1
cpenHero  mpodeccuoHanbHOro  obpaszoBanms/ WM. B. AHpuHOreHoBa,
A. B. babkos, B. A.IlonkoB.— 2-¢ wu3n., uchnp. U jgomn. — Mocksa :

WznarensctBo  HOpaiit, 2023.— 291c.—  (IIpodeccuonanshoe


https://urait.ru/bcode/512022
https://urait.ru/bcode/513091

obpazoBanue). — ISBN 978-5-534-11719-6. — Tekct : S7EKTPOHHBINA //
O6pazoBaTenpHas maTdopma Opaiit [caiit]. —
URL: https://urait.ru/bcode/513807 (mata obpamienus: 27.04.2023).

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA30OBATEJBbHOM JUCHUILIAHBI

KoHTponb ©  OIEHKa pe3yabTaToB  OCBOCHHS — O0IIE00pa3oBaTeNbHONW  AMCHUTUIMHBI
pacKpbIBalOTCA Yepe3 AUCLUUILTHHAPHBIE Pe3yabTaThl, HaNpaBiIeHHbIE Ha (OPMUPOBAHUE OOIINX
U Ipo(pecCHOHANBHBIX KOMIIETEHLIUH 110 pa3/iesiaM U TeMaM COoZep KaHusl ydeOHOro MaTepHara.

Moayas/Paznen/Te THunbl OLEHOYHBIX
Y a Pe3yabTar 00yyeHus !

Ne | OK/IIK .
Ma MeponpuATHI

| OcHoBHOE co/lep:KaHue

1 dopmyaupoBars 0a30BbIe
Pazpea 1. pMyJTMp
MOHATHSA U 32AKOHBI
IToBTOpEHHE
XUMHH

1.1 | OK 01 |Crpoenue aromoB |CocTtaBisTh Xumuueckue |1. 3agaum Ha cocTaBieHHE

XUMHYECKHUX (bopMyIbl COEIMHEHUN B |XUMHUYECKUX dbopmyn
AJIEMEHTOB U COOTBETCTBUU CO CTETICHBIO [[IByXaTOMHBIX COEIUHEHUN
pupoaa OKHUCJICHUS] XUMHUYECKHUX (okcHoB, Cynb(huI0B,
XUMHUYECKOHN CBSA3U |IJIEMEHTOB, UCXO/ISI U3 TUAPUJIOB U T.I1.).
BaJICHTHOCTH U 2. 3ananus Ha

ANEKTPOOTPULATEIBHOCTH |UCIOJIb30BAHUE
XUMHUYECKOH CUMBOJIHUKHA U
Ha3BaHUU COEIUHEHUU IO

HOMEHKJIAType
MEXIYHAPOJHOIO  COKO3a
TEOPETUUYECKON 51

NPUKIAJHON  XUMUU U
TPUBHAIBHBIX  Ha3BaHWM
JUIS COCTaBJICHMS
XAUMHYECKHUX dbopmyn
JIBYXaTOMHBIX COCIMHCHHIMA
(oxcumaoB, Cynb(UIOB,
THJIPUIOB U T.II.) U IPYTUX
HEOPraHUYECKUX
COCTUHEHUN OTIEJIBLHBIX
KJIACCOB

1.2 | OKO01 |I[lepmoguueckuit |XapakTepu30BaTh 1. Tect «Mertannuueckue /
OK 02 3aKOH U TaOJWIIa|XMMHUYSCKUE DJIEMEHTHI B|HEMETAJNTNYECKUe

.. Mengeneera |COOTBETCTBUU c HX|CBOICTBA,

MTOJI0KCHUEM B|2JIEKTPOOTPHUIIATETHHOCTD
MEPUOUYECKON  CUCTEME|U CPOJICTBO K BJIEKTPOHY
XAMHYECKHAX 3JICMEHTOB |[XMMHUYECKUX JJIEMEHTOB B

JI.1. MenneneeBa COOTBETCTBUE c 1504
OJICKTPOHHBIM CTPOCHUEM
u MOJIOKCHUEM B

MIEpUOIUYECKON  CHCTEME
XUMHUYCCKUX 3JICMCHTOB



https://urait.ru/bcode/513807

OK/IIK

Monyas/Paznen/Te

Ma

Pe3yabTar 00yyeHus

THunbl OLEHOYHBIX
MeponpUATHI

J.. MenneneeBay.

2. IlpakTuyeckue 3aaaHus
Ha YCTaHOBJICHHE CBSI3U
MEXIy CTPOCHHEM aTOMOB
XMMHYECKHX DJIEMEHTOB H
NEePUOIUYECKUM
W3MEHEHHEM CBOMCTB
XHUMUYCCKHUX DJICMCHTOB H
UX COeIUHEHUN B
COOTBETCTBUH v
MTOJIOKEHUEM
[Iepuonnueckoii cucreme.
3. [IpakTuko-
OPUEHTHPOBAHHBIC
TEOPETUUYECKHUE 3aJIaHUs Ha
XapaKTepU3aLHI0
XUMHYSCKHX  DJIEMEHTOB:
«MeTamn4yeckue /
HeMeTaJlJINYeCKHe
CBOMCTBA,
3JIEKTPOOTPHULIATEIIBHOCTh
U CPOJICTBO K DJIEKTPOHY
XMMHYECKHUX DJIEMEHTOB B
COOTBETCTBHUE c 150.¢
3JIEKTPOHHBIM  CTPOCHHUEM
u MOJIOKEHUEM B
NEePUOIUYECKON  CHCTEME
XHMUYECKHX  DJICMEHTOB
J.1. MenneneeBay

Pazpea 2.
Opranuyeckas
XUMHS

HccnenoBarb cTpoeHue H
CBOICTBAa OPraHUYeCKHX
BellecTB

KonTpoabnas padora
«CTpoeHue u CBOMCTBA
OpPraHHYeCcKHX BellecTB)

2.1

OK 01
IIK...

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX
BEIIIECTB

Knaccudumupoars
OpraHHYecKre BEIIeCcTBa B
COOTBETCTBUU C UX
CTPOCHUEM

1. 3amanus Ha
COCTaBJICHUE Ha3BaHUNI
OpraHMYECKUX
COCIMHEHU 110
TPUBHUAIBHON WU
MEXIYHAPOAHOU
CHUCTEMAaTUYECKON
HOMEHKJIATYype.

2. 3aganus Ha
COCTaBJICHUE MOJIHBIX U
COKpAIIEHHBIX
CTPYKTYPHBIX (OpMYII
OpPraHMYECKUX BEILIECTB
OTJIEbHBIX KJIACCOB.

3. 3amaum Ha onpezaeneHue
npocreiei GopmyIibl
OpPraHUYECKON MOJIEKYJIbI,




OK/IIK

Moayas/Paznen/Te
Ma

Pe3yabTar 00yyeHus

THunbl OLEHOYHBIX
MeponpUATHI

UCXOJIs U3 DJICMEHTHOTO
cocraBa (B %)

2.2

OK 01
OK 02
OK 04
[K...

CBoHcTBa
OpraHUYECKUX
COCTUHEHUN

VYcranaBiauBaTh
3aBUCUMOCTH (PH3HUKO-
XHMHYECKHUX CBOMCTB
OpraHUYEeCKHUX BEIIECTB OT
CTPOEHUS MOJIEKYII

1. 3amanus Ha
COCTaBJICHUE YPAaBHEHUU
XUMHMYECKHUX PEAKLMN C
y4acTUEM OPTaHUYECKUX
BELIECTB HA OCHOBAaHUU UX
COCTaBa U CTPOCHHUS.

2. 3agaHus Ha
COCTaBJICHUE YPAaBHEHHUU
XUMHUYECKHUX PEAKLIHMH,
WTIOCTPUPYIOIIHNX
XUMHYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
IIPOTEKAaHUs JaHHBIX
pEaKUUil U TeHETUYECKOU
CBSI3M OPraHUYECKHUX
BEIIECTB Pa3HbIX KIIACCOB.
3. PacuerHble 3a1auu 1o
YPaBHEHUSIM PEAKLHi C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.

4. JIaboparopHas paboTa
“IIpeBpameHus
OpPraHMYECKUX BEILECTB
pyU HarpeBaHuu"

2.3

2.4

OK 01
OK 02
OK 04
IIK...

OK 01

Wnentuduxanus
OpPraHUYECKUX
BEIIECTB, UX
3HAYEHHUE U
MIPUMCHCHHE B
OBITOBOM U
MPOU3BOJACTBEHHOMN
IEeITEIbHOCTH
YyeJIoBeKa

Hccenenosars
Ka4eCTBEHHbBIE PEAKLIMU
OPraHUYEeCKUX COCTUHEHUN
OTAENBHBIX KJIACCOB

Uccnenosatn

1.IIpakTuko-
OpUEHTUPOBAHHBIC
3a7aHUs TI0 COCTABJIEHUIO
XUMHYECKHUX PEaKIHii C
y4acTUEM OPTaHUYCCKUX
BEIIIECTB, B T.4.
HCIIOJIb3YEMBIX JIJIS UX
uAeHTU(UKAINH B OBITY U
MIPOMBIIIICHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxanus
OpPTaHHYECKUX
COCTUHEHUN OTAEIBLHBIX
KJ1acCoB”




Monyas/Paznen/Te

THunbl OLEHOYHBIX

Ne | OK/IIK Pe3yabTar 00yyeHus .
Ma MeponpusTHIA
OK 02 Knaccudukanus, |kauecTBEHHbBIC PEAKIIUH
OK 04 |[cTpoenue u OpPraHMYECKUX COEAUHEHUN
[K... HOMEHKJIaTypa OT/IEJIbHBIX KJIacCOB
JTUEHOBBIC
YIJIEBOJIOPOIBI
3 N3yuuth cTpoeHue sapa 1. Tect «CTpoeHue aTOMOB
Pa3gea 3. O0urasa |aTroMma. XUMHUYECKUX DJIJIEMEHTOB H
XHMUSA npupoaa XUMUYECKON
CBSI3U».
3.1 | OKO01 |Crpoenue XapaxTtepusoBatb BinusiHue |IIpaktuko-
OK 02 BEILECTB. KOHIIEHTpaLUK1 OPUEHTUPOBAHHBIE
IIK... [lepuonuueckuid  (pearupyrolKnX BEUIECTB U [TEOPETUUYECKHE 3aJTaHUS Ha
3aKOH B CBETE TEMIIEpaTyphl HA CKOPOCTh |aHanu3 (haKTOPOB,
AIEKTPOHHOU XUMUYECKUX PeaKiui BIUSIONINX HA U3MCHEHHE
teopuu. CTpoeHue |XapakTepu30BaTh BIUSHUE [CKOPOCTU XUMUYECKON
aToMm. SAnpo MU3MEHEHUs KOHLEHTpauuu |peakuuu. [IpakTuko-
(IpOTOHBI U BEILECTB, PEAKLIUH CPEbl U [OPUEHTUPOBAHHBIE
HEUTPOHBI) U TEeMIIEpaTyphbl HAa CMEIICHUE |3a/IaHUs HA IPUMEHEHHE
3JEKTPOHHAS XUMHUYECKOro paBHOBecus |npuHiuna Jle-lllarense
000J104Ka. JUTSL HAXO0XKIICHUS
DNEeKTPOHHBIE HaIpaBJIeHUsl CMEUICHUS
KOH(pUTYpaIu paBHOBECHSI XUMHUECKOU
aTOMOB peaKklMK U aHan3
XUMUYECKUX (bakTOpOB, BIMSIONIUX HA
3JIEMEHTOB. CMEUIEHUE XUMHYECKOTO
paBHOBeECHUS
3.2 | OK 01 CocTaBnAaTh peakiuu 1. 3agaun HaA cocraBiieHUE
OK 02 COCIMHEHMUS, PA3JIOKEHUSA, |YPAaBHEHUM pEaKIUil:
IIK... oOMeHa, 3aMeIleHus, - COCIMHEHMS,
OKUCITUTEIBHO- 3aMEelIeHUs, Pa3IoKEeHMUS,
Tunbl XUMUYECKUX |BOCCTAHOBHUTEIIbHBIC oOMeHa;
peakuuit peakiuu — OKUCJIUTENBHO-
BOCCTAaHOBUTEIHHBIX
peakuuii C

UCIIOJIb30BaHUEM  METojia
3JIEKTPOHHOTO OajaHca.

2. 3a1a4v Ha pacyeT Macchl
BEIIeCTBa UM 00bEMaA
ra3oB [0  HU3BECTHOMY
KOJIMYECTBY BEILECTBA,
Macce uin 00bEMY OJHOTO
u3 Y4aCTBYIOIIHUX B
p€aKkuuu BCUICCTB,
pacy€Tsl




Monyas/Paznen/Te

THunbl OLEHOYHBIX

Ne | OK/IIK Pe3yabTar 00yyeHus .

Ma MeponpusTHIA
Macchl (00bEMa,
KOJINYECTBA BEILIECTBA)
MPOIYKTOB PEAKIUH, €CIH
OJIHO U3 BEIIECTB UMEET
npuMecu

4 Pasxen 4 HccaenoBarp

XapaKTePUCTUKY
Heoprannueckas
M HEOPraHMeCKX
COCIMHEHU M
4.1 | OK 01 IToustue o Paznnuate xiaccel 1. pelienue 3a1a4 Ha
OK 02 [HeopraHMYecKHMX |HEOPraHMYECKHX HAaXO0KJICHUE MacCOBOMI
IIK ... |coeauHEHUsIX COEIMHEHUH JIOJTU HEOPTaHUYECKUX
COCIMHEHHI
Il | IlpodeccuoHaIbHO-OPUEHTHPOBAHHOE CO/lepKaHMe (COAepKaHNe NPUKJIATHOTO
MO/1YJIfA)

7 Pazpgen 7. OuenuBarthb mociaeAcTBHA |3amuTa Keica (¢ y4eToM
Xumus B ObITY U (OBITOBOM M Oyayiuei
NMPOU3BOJACTBEHHOM | IPOU3BOACTBEHHOM npogeccuoHAIbLHOM
AesiTeJIbHOCTH JAesiTeJIbHOCTH YeJI0BeKa |1esiTeJIbHOCTH)
YyeJI0BeKa ¢ MO3MIuH

JKOJIOTHYECKOMI

0e30IacHOCTH
OK 01  |[Xumus B ObITY U OuenuBats nocnencteus | Keiic (¢ yuerom Oynymieit
OK 02  |npou3BOJCTBEHHOH |OBITOBOW U npogeccuoHaIbHON
OK 04 |medarenbHOCTH MIPOU3BOJICTBEHHOMN JESITEIIbHOCTH)
OK 07  |genoBeka JesATEeIbHOCTH YyeloBeka ¢ |Bo3Mo)KHBIE TEMBI KEHCOB:
IIK ... no3unuii sxosornueckoit | 1. [lorennenue knumara u

0€30I1aCHOCTH

BBICBOOOK/ICHHE Ta30BBIX
TUAPATOB CO JIHA OKEaHa.
2. bynymue marepuansl
JUTSl aBUA-, MAIIMHO- U
pruOOPOCTPOCHHUS.

3. HoBble maTepuaisl 1jist
COJTHEYHBIX OaTapeit.

4. JIexapcTBa Ha OCHOBE
pacTUTEIBHBIX MTPENapaToB




		2024-08-12T09:36:05+0300
	Софина Галина Ивановна




